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INTRODUCTION

This report contains the LEM Mass Properties Status as
of August 20, 1965 for the Lunar Landed Vehicle. The total
weight at Separation is 32388.3 pounds, which is 266.6 pounds
lighter than that previously reported in LED-490-23, dated
1 August 1965.

A summary of changes since the last report is as follows:

A. Ascent Stage inert * weight -Lo#
B. Ascent Stage propellant -36#
C. Descent Stage inert * weight -L8#
D. Descent Stage propellant ~1h1#

Total LEM Weight Change at Separation -~26T7#

A more detailed breakdown of the changes since the last
report is included on page 1l.

Changes included in this report do not yet reflect the
progress of the GAEC weight improvement program, or SWIP.
The progress of this effort will be summarized in the monthly
reportse The resultant weight savings will be incorporated
in the reported weight after implementation (i.e. when drawings
are revised, or when changes are reported by Vendors). As
such, some of the reported weight reductions will lag the SWIP
progress report weight reductionse

A. LEM Weight Reduction Program (SWIP)
Scrape effort to date includes drawing review of
Thh pounds of Ascent structure with an estimated weight
saving of 108 pounds. Descent structure is also in
review but the weight reduction estimate is not available
at this date.

Requirements review and redesign effort have establish-
ed a list of potential weight reductions. This list includes
62 items of GAEC responsibility and 19 which will require
NASA approval if recommended for implementation. These
81 items represent approximately 1100 pounds of potential
welght reductionss

* Inert weight includes all non-propulsion expendables.

FORM G329 REV | 8:44 REPORT LED-4Q0=2L
PATE 1 September 1965
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INTRODUCTION ~ Conte

B. Propellant requirements included in this report are
based on the LEM Reference Missicn. The reference
mission requires more propellant than the critical abort
mission which was defined in the previous report. The

A V Budget used for the reference mission is:
Ascent 6586 fps
Descent 7332 fps

FORM G329 REV 1 8.64 REPORT  TFD~4Q0=-2L
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FIGURE 1

LIMIT SET BY ASCENT FPROFELLANT
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Table D
SUMMARY OF LEM WEIGHT REPORTING MISSION
MISSION PHASE ELAPSED TIME |REPORTING MISSION|
: : FROM (Dry landing)
EARTH LAUNCH For Loading N
Expendables
Description Hours }| Minutes Hours | Minutes
' =10 0
Prelaunch (Launch Vehicle Fueling) _ 10 .
0 0 :
Launch ' : 12
: 12
Farth Parking Orbit . . 2 iTs)
. _ 3 1 ‘ .
Translunar Injection ' 5
3 6. o
Translunar Coast~- Prlor to o o © i
Transposition 15 bt Y
_ , 3 21 ‘ £ o
-During Transposith‘.on ' 30 -
' 3 51. | B
’ -Subsequent to Transposition - 60 ok E g
64 15 gl S |
unar Orbit- Insertion : 6 2
o 6L 21 B
-Coast Prior to Separation - , 1 26 &
: 65 b7
-Checkout " 2 17
S 68 L :
LN Sebaratlon and Insertion to
! Descent Transfer Orbit S _ ' 20
S 68 24 *
iZcast in Descent Transfer Orbit : 58 g
' . 69 e - o
>owered Descent (& Hover) - ' 10 8
. | 69 32 B
dlunar Qtza.y'tn.me ) . 34 Ls 0
. : __ |10k 17 o
Powered Ascent , . T )
- o 10k ok 2
Parking Orbit Contingency *¥* 2
b . <4
ocasting Ascent Transfer _ : L7 N
' 105 11 . %
Rendezvous : 8 &
: : 105 19 A 0
ghocking : 15 <
. ' ’ 105 34
BCrew Transfer : 10
' 105 Ly '
Roormant LEM Time - ' ) A 5 b7
RActive LEM Time 4 57
1 Cost-Sevaration LEM Time (37) (40)
§ Total LEM Period ' 115 L
* Descent Period - 1 Hour 28 Minutes ' .
**¥Ascent Period - 1 Hour 27 Minutes. ' {

**¥*¥The Design Reference M1s510n (DRM) does not appear to have any Parking Orbit Contg..

DATE 1 Septe ' ; .
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Table U

LEM CURRENT WEIGHT MISSTION HISTORY BY STAGES

ASCENT STAGR DESCENT STAGE | TOTAT. .
MISSION PHASE AND DRY A V-PROPELL] DRY ]AV—PROPELL: WEIGHT
CONSUMARBLE DESCRIPTION WEIGHT WEIGHT WEIGHT :
(LBS) (LBS) (LBs)|  (LBS) (LBS)
i
EARTH LAUNCH AND
TRANSLUNAR INJECTION 4T763.7 50014 4885.88 17139.8 |31790.7
Crew and Equipment +526.5
RCS - Checkout Propellant -hoh
ECS - Umbilical Hardware -1.0
- Oxygen - SOX -1.5
- Water -10.8
Scientific Equipment +80.0
Comm - TV Camera +8.8
SEPARATION 5373.6 500144 1#873.51 17139.8 32388.3
Water and Oxygen -29.7%1
Descent AV Propellant !
- Main 1-17139.8
- RCS -18.4 .
RCS- Attitude -126.2
-LUNAR. TQUCHDQWN. o2l T, L 4983.0 L843.8 1507h.2
Scientific Samples & Equip. ! -170.0
Jettisoned on ILurain { =102.2 -4673.8
RCS - Checkout Propellant -boh
[ANAR LIFT-QFF T 5140.8 | 1983.0 10123.8
ECS - GOX -.8
- Water -25.0
Ascent AV Propellant
- Main -4703.6
- RCS -279.4 1
RCS- Attitude Propellant ~26.1 E
\
RIRNOUT (DOCKTING) 5088.9 ! 50060.9
FORM G329 REV 1 8.64 REPORT  T,FD-490-2k
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Table 5

LEM WEIGHT COMPARISON

AT SEPARATION BY STAGES

8/1/65 Current
Subsystem Ttem Weight Weight Weight
A. Ascent Stage Weight at Separation 10452.6 103750 -77.6
1.0 Structure 1326.4 1293.8 -32.6
2.0 Stabilization and Control 86.5 8i.7 -4.8
3.0 Navigation and Guidance 288.5 291.0 +2.5
L.0 Crew Provisions 716.1 T2lel +5.0
5.0 Environmental Control 385.5 373.0 -12.5
6.0 Ianding Gear - -— -
7.0 Instrumentation - Operatiocnal 201.8 201.8 0
- Scientific 80,0 80,0 0
8.0 Electrical Power Supply T67.1 759.8 -Te3
9.0 Propulsion System (5435.2)  (5400.6) (-34.6)
Propulsion Inert 569.0 570.6 +1e6
Propellant (Includes 126.L4# trapped)  L4866.2 4830.0 -36.2
10.0 Reaction Control (840.1) (840.2) ( +.1)
Propulsion Inert 305.1 305.1 0
Propellant (Includes 38.8# trapped) 53540 53501 +o1
11.0 Communications 112.3 121.L +9.1
12.0 Controls and Displays 213.1 210.6 -2.5
Be Descent Stage Weight at Separation 222024 3 2201363 -189.0
1.0 Structure 1499.2 1434,0 -65.2
2.0 Stabilization and Control 15.4 15.4 0
3.0 Navigation and Guidance 37«3 373 0
4.0 Crew Provisions 20.0 20,0 0
5.0 Envirommental Control 331.7 331.7 0
6.0 ILanding Gear 531.1 519.1 -12.0
7«0 Instrumentation - Operational 5.0 5.0 0
- Scientific 170.0 17060 0
8.0 Electrical Power Supply 656.4 656. 4 0
9.0 Propulsion System (18920.6) (18803.7) (-116.9)
Propulsion Inert 1185.0 1190.1 +5.1
Propellant (Includes 473.8# trapped) 17735.6 17613.6 -122.
11.0 Communications (Portable) 15.6 20,7 +5.1
Total Separation Weight (A & B) 32654.,9 32388.3 -266.6
FORM G329 REV 1 8.64 REPORT 1 1y lig0-2k
DATE R ber 1965
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Pending Changes

Estimated Weight Increment
Ascent Descent Separation
(Inert*) (Inert*) (Effective)

Delete the Redundant Pressurization Feed
System from the Reaction Control Subsys=
tem - Proposed Weight Reduction.
-llol "’4-606

Reduce the LEM hover time by one minute-
Proposed Weight Reduction is in terms of A
equivalent inert weight at Touchdowne ~530.0 =1130.3

Incorporate the Government Furnished

Equipment required for extra vehicular

transfer and the stowage provisions

for the equipment. - -

Incorporate the Government Furnished
Tools required for intravehicular and
extravehicular transfer to the CM and
the stowage provisions for the toolse. - -

Provide a heated enclosure for the
pyrotechnic batteriese - -

Provisions in descent propellants tanks
for installing propellant gaging probes. +Te0 +14.0

Elimination of cabin Dome light - -

Revision of Ascent Propellant tank
support cones. - 4,0 -16.8

* Inert weight excludes AV propellant.
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1. MSC letter PL2-13-64-5T1, dated 26 October 1964, "Contract NAS
9-1100, Transmittal of the Apollo ILunar Landing Design
Reference Mission Trajectory."

2e MSC letter PP6-13-6L4-6U6, dated 20 November 1964, "Contract NAS
9-1100, LEM Weight Report."

3e MSC letter PL2-12-77/13-64-T0L, dated 14 December 1964, "Contract
NAS 9-1100, Resolution of M=5 Mockup Review Chits 1-16- and 1-20."

L, MSC letter BGS54 6L-L06, dated 16 December 1964, "Contract Change
Authorization Noe 98 Addition of LEM Design Weights to Exhibit A."

e MSC letter PS5/1630-13-65-178, dated 9 March 1965, "Contract
NAS 9-1100, Design Reference Weights for LEM GFE."

6o MSC letter PS5/L20k-13-65-L6C, dated 4 June 1965, "Contract
NAS 9-1100, Revised & V Budget and LEM Control Weight."

Te MSC letter BGS54 65-1Th4, dated 7 May 1965 "Cancellation or
request #8 for a PCCP, LEM meteoroid protection.”

8 LED-490-23, dated 1 August 1965, "LEM Mass Property Report (U)."

e LED-490~100 Revision B, Re-issued 15 February 1965, "Allocation
of Propellants and AV to Meet the AV Budgets"

10 IAV=5C0-155, dated 6 July 1965, "Required AV For Abort Using
the Ascent Engine."

11, IM0O=-312=-58, dated 14 September 1963, "Criteria Used for RCS Tank
Resizinge"

12 IMO-490-105, Revision A, 29 July 1964, "Preliminary LEM Mass
Property History for Control Weight and Current Statuse"

13 IMO-L490-165, dated 10 February 1965, "Ascent and Descent Main
Propellant Allocation, Criteria and Assumptionse”

14, IMU-340-50025, dated 25 September 1964, Inboard Profilee.

15. LIW-280-10050, Revision E, dated 26 May 1965, "Geometry
Ascent stage -2 Tank" Drawinge

16. LDW-280-17000, Revision C, dated 17 June 1965, "General
Arrangement Descent Stage" Drawing.

17 MSC letter PS5/L 618-5-65-97, dated 5 February 1965,
"Incorporation of changes to LEM-ECS Cold Plate Assemblies
Specification LSP-330-3."
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18 IMO-L90=-2L0, dated 22 July 1965, "LEM Lighting Control
Assembly Weight."
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